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ABSTRACT 
WE’VE GOT THE ‘HOTS’ FOR CHANGING TEACHER MISCONCEPTIONS OF 
LEARNING STYLES: 
A MIXED-METHODS APPROACH 
Allison Paige Fowler 
April 24, 2020 
In this dissertation I added to the literature surrounding the myth that teachers 
should cater to students’ learning styles to improve learning outcomes. I operated from 
the “hot” paradigm for conceptual change, through the use of the Cognitive 
Reconstruction of Knowledge Model (CRKM) as the theoretical framework to examine 
teachers’ conceptual change about learning styles. More specifically, I considered 
teachers’ existing conceptions as related to their essentialist beliefs, as well as how their 
motivation and the content of the message contribute to conceptual change. I also 
responded to the literature on teacher perceptions of researchers by examining the use of 
teachers themselves as the source of the message prompting conceptual change.  
 I used a mixed methods approach, conducting both a multiple regression and a 
qualitative coding analysis. I measured teachers’ conceptual change about learning styles 
after randomly assigning those who endorsed learning styles to receive a conceptual 
change text (refutation vs, expository) from a source (teacher vs. researcher), and after 
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measuring their level of essentialist beliefs. I included level of essentialism, source type 
and text type in a model, along with a control for grade level. The model did not 
significantly predict teachers’ conceptual change about learning styles F(5,112) = 1.26, p 
= .28, R2= .01. I uncovered ten major themes about teachers’ experiences with conceptual 
change about learning styles. Some primary findings were that few participants reported 
strong conceptual change, with little differences across experimental groups. Participants 
reported a preference for their own experiences, and were skeptical and critical of 
research. Teachers who did not endorse learning styles consistently reported that an 
exposure to and understanding of empirical evidence was instrumental in their conceptual 
change.  
 This study adds to the literature on conceptual change and debunking learning 
styles. The primary limitations include a small sample size and a need for additional scale 
development, content, and construct validity. I discuss theoretical implications, as well as 
implications for educational practices. Finally, I discuss potential avenues for future 
research in conceptual change about learning styles.  
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INTRODUCTION 
The learning styles theory refers to the belief that students have individualized 
modes of learning and that they learn more easily and effectively when they receive 
material that matches their particular mode (Kolb, 1971; Riener & Willingham, 2010). 
This theory has been accepted as truth by the field of education for decades (Newton, 
2015), despite the lack of any empirical evidence. In this manuscript, I use the term 
“learning styles” to refer to students’ modes of receiving learning material in an auditory, 
visual, or kinesthetic manner, as those are the most common. However, educators and 
researchers have used the term “learning styles” to refer to a host of different categories 
including broad vs. narrow learners (e.g., Kholodnaya, 1996), analytic vs. global learners 
(e.g., Davis, 1975), and converging vs. diverging learners (e.g., Kolb et al., 2001).  In the 
past decade, researchers in educational and cognitive psychology have made efforts to 
‘bust’ the myth that teachers should cater to student learning styles (e.g., Pence & Snyder, 
2017; Kirschner, 2017; Rohrer & Pashler, 2012; Willingham et al., 2015), pointing out 
the glaring lack of evidence in support of learning styles based instruction. Despite these 
efforts, the myth continues to thrive in education at all levels (e.g., Chou, 2017; Huertas 
et al., 2017; Lu, & Yang, 2018; van Dijk & Lane, 2018).  
Several researchers note the potential harms of implementing learning styles 
based instruction in the classroom, including pigeon-holing students, wasting teacher
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 resources, and spreading misinformation (e.g., Coffield et al., 2004; Kirschner, 2017; 
Newton, 2015; Nancekivell et al., 2019). However, simply pointing out the ways in 
which beliefs about learning styles are innacurate may not fully prevent the continued use 
in education. For example, after completing a questionnaire that exposed participants to 
evidence against the effectiveness of learning styles, one-third of educators reported they 
would continue using learning styles (Newton & Miah, 2017). It is important to note that 
these were postsecondary educators, the area where beliefs in learning styles are least-
popular to begin with (Nancekivell et al., 2019); presumably, among teachers of younger 
children, beliefs about learning styles would be even more impervious to evidence.  In 
order to avoid the potential harms that accompany beliefs in learning styles, it is 
important that we effectively change teacher misconceptions. We can potentially achieve 
that goal by moving beyond the presentation of evidence alone, and working towards a 
more effective method for conceptual change.  
Tackling the Learning Styles Myth: What Researchers Have Done So Far 
According to the learning styles theory, when teachers present material in 
learners’ preferred learning modality, learning is more effective (Willingham et al., 
2015). Researchers have empirically tested this prediction many times, and the results of 
those experiments indicate that tailoring instruction to learning preferences does not 
cause individuals to learn better (Pashler et al., 2008). In their review of the learning 
styles literature, Pashler and colleagues outline the necessary evidence to support the 
learning styles theory prediction. Most importantly, the authors noted the need for a style 
by treatment interaction in the literature, to provide evidence that matching learning 
material to learning style was effective. Only one such study met the requirements 
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(Sternberg et al., 1999), and with them some suspicious methodological decisions, 
including the unexplained exclusion of participants. Beyond the lack of evidence in favor 
of learning styles, there is a wealth of evidence suggesting that teachers can implement 
the most effective learning strategies generally, instead of tailoring to individual students 
(Brown et al., 2014) 
Few researchers take a conceptual change approach by providing educators and 
parents with evidence-based learning strategies to use instead of learning styles (Pence & 
Snyder, 2017). Beyond the work researchers publish in journal articles, many have also 
taken to social media to spread both an awareness of the myth, as well as express 
frustration with its continued use in education settings. As an example, Dr. Daniel 
Willingham published a video on YouTube titled “Learning Styles Don’t Exist” that has 
reached nearly half a million views. Unfortunately, the majority of videos on the topic are 
in support of the theory and have accumulated millions of combined views, far 
outnumbering the reach Dr. Willingham’s video may have.   
Although there is a growing literature base focused on debunking learning styles 
and urging educators to use other strategies, the public support of learning styles 
continues to be significantly more widespread. In 2017, the United States Secretary of 
Education, Betsy Devos, referred to herself as a “visual learner” during her confirmation 
hearing (Toppo, 2019).  Additionally, pre-service and in-service teachers continue to 
receive pro-learning styles information in their training (Praxis, 2019), making it difficult 
for evidence to the contrary to have a fighting chance.  
If we truly mean to put an end to the myth’s propagation in education, it may be 
necessary to move beyond statements about the fact that learning styles are a myth 
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(Newton & Miah, 2017). Some researchers shifted their focus to who and why so many 
people believe in learning styles (Newton & Miah, 2017; Willingham, 2009), but on the 
whole, we have spent little time investigating how we can effectively change learning 
styles beliefs.  
Theoretical Background: Cognitive Reconstruction Of Knowledge Model (CRKM) 
To address the need to understand how learners construct knowledge, change 
beliefs, and alter misconceptions, Dole and Sinatra (1998) proposed the Cognitive 
Reconstruction of Knowledge Model (CRKM; Figure 1), which integrates research about 
conceptual change in cognitive and social psychology, as well as research on effective 
science education. This model integrates the relevant factors involved in conceptual 
change including the prior knowledge of the learner, the learner’s motivation for 
conceptual change, and the message.  
The CRKM divides motivation into four categories: dissatisfaction, personal 
relevance, social context, and need for cognition. These motivational factors interact with 
the message, or new information, presented to learners. To promote conceptual change, 
Dole and Sinatra (1998), in line with Strike and Posner (1992), note that learners must be 
able to understand the message (comprehensible) and be knowledgeable enough about 
the information to interact with it (plausible). The message must also ‘make sense’ to the 
learner in terms of its connection with the phenomena (coherent) and lastly, the message 
must be persuasive to the learner (rhetorically compelling). The CRKM model shows that 
the interaction between learner prior knowledge, motivation, and the message impact the 
strength of the engagement in the message and the strength of conceptual change (Figure 
1).  
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Both usefulness and situational interest (among many motivational factors) fall 
under the ‘Personal Relevance’ dimension of the ‘Motivation’ component of the CRKM. 
The model posits that in order for conceptual change to occur, learners need to be 
motivated by one or more of the following factors: dissatisfaction with their existing 
conceptions, a need for cognition, social contexts, and personal relevance. Within the 
context of educators’ learning styles beliefs, there appears to be little dissatisfaction with 
their existing conceptions. This is due to the consistent reinforcement of the belief, and its 
dominance among educators.  
‘Need for cognition’ refers to the motivation to process or learn information. For 
example, some people may be more inclined to seek out mentally challenging tasks such 
as crossword puzzles, a behavior that researchers consider high in ‘need for cognition’. It 
is difficult to predict where educators fall in their motivation to process information about 
learning styles. The need for cognition may be conceptually related to intrinsic 
motivation, in that it promotes engagement based on a desire to understand (Hoffman & 
Nadelson, 2010). The ‘social context’ dimension of the model is particularly interesting 
to consider in teacher learning styles beliefs.  The endorsement of learning styles based 
instruction is common (Newton, 2015), and teachers likely experience support from other 
educators for the implementation of learning styles in the classroom, as the theory has 
been an integral part of their training with knowledge about learning styles included in 
teaching licensure exams (e.g., Praxis, 2019).  Should endorsement of learning styles be 
less socially reinforced among educators, it may be easier for individual teachers to 
engage in conceptual change.  
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 Researchers use the CRKM to better understand conceptual change in learners. In 
a study examining student learning about new concepts in physics, the motivation 
component of the CRKM was linked to student conceptual change. However, ‘need for 
cognition’-  a factor within the motivation component- was not related to conceptual 
change (Taasoobshirazi et al., 2016). As previously mentioned, it is difficult to predict 
where teachers will fall in their ‘need for cognition’ about their learning styles beliefs, in 
part because many teachers have not been exposed to evidence against learning styles, 
and therefore may not feel a need to think more critically about the theory. Moreover, it 
may be the case that ‘need for cognition’ is less important for conceptual change than 
other components of the CRKM.  
Jones and colleagues (2015) examined the CRKM by modeling the relationship 
between attention allocation, cognitive engagement, and conceptual change about the 
common cold. The findings suggest that greater attention to the material was related to 
more cognitive engagement and therefore, more conceptual change. Another group of 
researchers used the CRKM as a framework to examine conceptual change in learners’ 
beliefs about the human papillomavirus (HPV; Hilpert & Brem, 2013). The findings 
provide evidence in support of the CRKM, particularly ‘dissatisfaction’ with the belief 
along with ‘engagement’. More specifically, an increase in dissatisfaction led to an 
increase in knowledge about HPV. This relationship was mediated by engagement.  In a 
study examining achievement goal orientations as they pertain to the CRKM, researchers 
again found support for the model (Ranellucci et al., 2013). They also note that some 
components of the CRKM that appear to be more predictive of conceptual change than 
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others (i.e., the link between motivation and conceptual change may be stronger than the 
link between depth of processing and conceptual change).  
Conceptual Change 
Conceptual change refers to the alteration of prior knowledge in light of new 
information (Vosniadou, 1999). Researchers studying conceptual change attempt to 
understand the mechanisms of the construct, including which factors play a role in both 
improving and diminishing conceptual change. Prior to Pintrich and colleagues’ seminal 
paper (1993), conceptual change was theorized as a “cold” process, focusing primarily on 
the role of cognitive factors. The “cold” model relies on the assumption that all 
individuals experience a change in their beliefs in a scientific and logical manner 
(Pintrich et al., 1993). In other words, the “cold” model predicts that individuals engage 
in a rational process of discarding an old conception in exchange for one that better 
accounts for their new knowledge. Although Posner et al.’s model includes important and 
relevant factors in conceptual change, the counter theory introduced by Pintrich and 
colleagues (1993) and many others since (e.g., Heddy et al., 2017; Sinatra et al., 2014) is 
that conceptual change is far less rational and far more subjective to “hot” motivational 
factors.  
Researchers posit that the recognition and inclusion of “hot” factors leads to a 
better understanding of conceptual change. Researchers have widely studied the role of 
motivation in conceptual change and in doing so, have uncovered the complexity of the 
interaction between information and the self. Aligned with the social cognitive theory, the 
recent research surrounding conceptual change and the CRKM examines the relationship 
between cognitive factors such as self-efficacy, situational interest, affect, and 
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engagement and behavioral changes. Often researchers aim to observe and model the 
interactions between multiple motivational factors (Cordova et al., 2014; Linnenbrink-
Garcia et al., 2012).  
Changing Teacher Misconceptions 
The ‘Social Context’ factor in the ‘Motivation’ component of the CRKM is highly 
related to the conceptual change tools necessary to alter teacher beliefs about learning 
styles. Some researchers found that current practices in college child development 
courses such as tenacity of prior knowledge, cognitive biases, and personal 
epistemologies may actually be impeding conceptual change (McDevitt & Ormrod, 
2008). When the social context element of teaching is considered in conceptual change 
efforts, results indicate more effective change. In a study examining beliefs held by pre-
service teachers, the researchers found that by combining teacher inquiry and field 
experience, they were better able to engage the pre-service teachers in effective 
conceptual change (Dawson & Dana, 2007). In a qualitative inquiry, another group of 
researchers found that their teacher participants reported social-motivational factors (i.e., 
having processes and responsibilities formed as a group, and learning from interactions 
with others) as contributing to their conceptual change of professional practice (Reeves et 
al., 2005). Similarly, researchers showed that community involvement and group 
discussion were associated with increases in learning and conceptual change (Yough et 
al., 2015). 
As outlined in the CRKM, social contexts play a role in how learners view the 
message, as well as how deeply they engage with new information. Currently, in-service 
and pre-service teachers are bombarded with pro-learning styles information, rendering 
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their social networks as echo-chambers for learning styles pseudo-science. The learning 
styles information provided to teachers not only asserts that the different styles exist 
among their students but also encourages teachers to accommodate students based upon 
their individual style (e.g., Braio et al., 1997; Cicco, 2009). When creating lesson plans, 
some teachers are required to include specific differentiation plans for the different styles 
of learners (e.g., Drexel University School of Education, 2019). The teacher licensing 
exam, “Praxis Principles of Learning and Teaching”, includes student learning styles as 
an important variable in how students perform (Praxis, 2019). The expectation that 
teachers should consider students’ learning styles in their classroom decisions is not 
limited to any age group, as state departments of education list learning styles resources 
in their recommendations for differentiation practices (e.g., Kentucky Department of 
Education, 2019). Even university websites include information for faculty and staff to 
use to accommodate for learning styles (e.g., University of Massachusetts Dartmouth, 
2019). In many ways the learning styles theory is used less as a piece of information and 
more as a call to action for teachers. The unified front held by educators on learning 
styles is powerful. Ideally, researchers would use that unity to promote evidence-based 
strategies instead.   
Refutation Texts for Conceptual Change 
In addition to in-person conceptual change strategies, researchers have also 
demonstrated promoting effective conceptual change through texts that are deliberately 
constructed to align with the CRKM and other models of “hot” conceptual change. 
Refutation texts are tools used to promote conceptual change by going beyond claims that 
a given belief is incorrect, by both refuting the incorrect belief and providing an 
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explanation of the correct belief (Beker et al., 2019). Refutation texts are often more 
effective in facilitating learning and comprehension of a topic than typical texts that only 
expose readers to factual information (e.g., Broughton et al., 2010; Diakidoy, et al., 2003; 
Diakidoy et al., 2011).  
Researchers do not fully understand the exact mechanisms by which refutation 
texts lead to conceptual change. However, researchers have suggested a few possibilities 
that may help explain why refutation texts appear to improve learning and conceptual 
change. In line with the CRKM, refutation texts address key factors of both the 
‘Motivation’ and the ‘Message’ components, such that learners may experience deeper 
engagement with the new information. Some researchers postulate that refutation texts 
illicit learner’s engagement in meta-comprehension strategies, which in turn allows the 
learner to be more accurate in their assessments of their own comprehension (Prinz et al., 
2019). Additionally, other researchers suggest that refutation texts require deeper 
processing which in turn leads to better comprehension of information (Ariasi et al., 
2017). Tippett (2010) points to the refutation text’s activation of learners’ prior 
knowledge as critical in its effectiveness. Other possibilities include the coactivation of 
misconceptions and new information, as well as the additional attention readers give to 
the interesting and shocking information found in refutation texts (Sinatra & Broughton, 
2011).   
Enjoyment of an activity has long been linked to an increase in motivation via an 
increase in situational interest and intrinsic motivation. In line with this, an important 
quality of refutation texts is that they are well-liked among learners (Guzzetti et al., 
1992). In a qualitative study, student participants reported that they liked refutation texts 
 
 11 
 
for several reasons including being moderately discrepant with belief, understandable, 
credible, useful, repeated, and related (Hynd, 2001). This quality of refutation texts may 
play a role in increasing learner situational interest, thereby increasing motivation during 
the conceptual change process. In a study that examined the role of topic interest in the 
conceptual change of students reading a text about the science of light, researchers found 
a statistically significant interaction between topic interest and conceptual change. Those 
with higher topic interest outperformed those with lower topic interest at post-test (Mason 
et al., 2008).  
The Message in Conceptual Change 
Related to the motivational aspects of conceptual change is the message itself. 
The CRKM model outlines the needs of the message to be comprehensible, coherent, 
plausible, and rhetorically compelling. Most important for this study is the need for the 
message to be rhetorically compelling. This aspect of the message involves primarily the 
source of the information. There has been little exploration of the relationship between 
source credibility in the conceptual change of teachers. However, there is reason to 
believe that teachers are hesitant to trust non-teacher voices, particularly as it pertains to 
classroom practices.  
In a qualitative inquiry into teachers’ experiences working collaboratively with 
researchers on professional developments, teachers reported feeling negatively about 
working with researchers. That was in part because they viewed the research as not 
actually relevant to their immediate classroom needs (Gutierez & Kim, 2017). In another 
study that examined pre-service teacher beliefs about the usefulness of research in their 
profession, the researcher found that some pre-service teachers viewed research as 
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disconnected from their practice (Yancovic-Allen, 2018). Similarly, when asked about 
their own use of studies, only 33% of teachers report that they benefit from the findings 
of educational research (Sari, 2006). Some of the reasons teachers cite include a disbelief 
in the credibility of the results of research, and the belief that the research is not well 
linked to teachers’ “real” problems . Teachers may respond better to research when it 
comes from other teachers, because of a perception that this research is more strongly 
related to their classroom experiences and needs (Reis-Jorge, 2007).  
Essentialism 
An essentialist belief refers to the assumption that certain qualities or phenomena 
are innate, or biologically predetermined (Gelman, 2003). For example, an essentialist 
belief in philosophy may be that human nature is a constant and unchangeable quality 
shared by all of humanity. Such beliefs are not without criticism, particularly for their use 
to inform and validate prejudice (e.g, Rhodes & Mandalaywala, 2017). People hold 
essentialists beliefs about a wide variety of topics such as gender (e.g., Gowaty, 2018), 
morality (e.g., Heiphetz, 2019), and animals (e.g., Emmons & Kelemen, 2015). Within 
the realm of education, people hold essentialist beliefs about intelligence and giftedness 
(e.g., Räty et al., 2017), single sex education (Fine & Duke, 2015), and more recently, 
researchers have begun to explore the essentialist belief in learning styles (Nancekivell et 
al., 2019).  
Essentialist beliefs are situated within the CRKM as the learners’ existing 
conceptions. Also referred to as ‘prior knowledge’, a learner’s existing conceptions can 
impact their interpretation of the new information (Cordova et al., 2014). The CRKM 
outlines three qualities of existing conceptions, each of which uniquely effect conceptual 
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change. An existing conception is stronger if it is well-formed. These stronger 
conceptions may be more difficult to change. Next, the CRKM includes the coherence of 
a conception. A conception is more coherent if it can provide good evidence for an idea, 
and less coherent if it can only partially explain an idea. Similar to strength, conceptions 
with greater coherence are also more difficult to change. The last quality of an existing 
conception is the learner’s commitment to that conception. When learners are highly 
committed to an idea or belief, it can again be more difficult to induce conceptual change. 
The commitment quality may be less rational and not contingent upon strength or 
coherence.  
Nancekivell and colleagues (2019) published an exploration of the learning styles 
myth in which they examined nuances and important distinctions among the types of 
beliefs in learning styles. They categorized the learning styles belief into two categories: 
the essentialist view and the non-essentialist view. The found important differences 
between essentializers and non-essentializers in their learning styles beliefs, “The 
essentializers were more likely to view learning styles as determined at birth, unchanging, 
detectable in the genes, heritable, mutually exclusive, marking distinct kinds of people, 
instantiated in the brain, and predictive of career and school outcomes” (Nancekivell et 
al., 2019, p. 12).  
Among teachers, they found that those who worked with younger students were 
more likely to hold essentialist beliefs about learning styles, with pre-school teachers 
being most likely (88%), and high school teachers being least likely (32%). In their 
discussion of their findings, the authors urge researchers to move beyond examining the 
rate at which learning styles beliefs are endorsed, and instead begin to explore the 
 
 14 
 
nuances of the belief, particularly the role of essentialism, as it may be more problematic 
and more resistant to change.  
When it comes to constructing an accurate understanding of the world, essentialist 
beliefs can at times become a barrier. This hindrance is known as the ‘essentialist 
constraint’ (Gelman, 2003), and is a form of cognitive bias that may prevent learners 
from changing misconceptions (Sinatra et al., 2008). In constructivist terms, essentialism 
is related to the construction of information in our schemas. When we encounter new 
information that challenges our current understanding, we experience disequilibrium and 
are often prompted to accommodate our schemas by changing them or creating a new 
schema to fit the information. Holding an essentialist belief may cause us to view certain 
new information as unconvincing, or even to outright reject it, instead of prompting us to 
accommodate. In the case of learning styles beliefs, essentializers might have difficulty 
conceding that a person whom they identify as a visual learner would ever learn in 
another style. In the CRKM, this resistance to conceptual change could be a result of the 
learners’ existing conception strength, coherence, or commitment. Essentialist beliefs in 
learning styles are a very new area of research, and there are currently no studies 
exploring how or why learners’ existing conceptions about learning styles are resistant to 
change.  
Melt the Myth Away 
The learning styles myth remains popular in education and teacher training from 
elementary to college levels (e.g., Drexel University School of Education, 2019; Praxis, 
2019;). Researchers have made many efforts over the past few decades to spread 
awareness that the learning styles theory is unfounded. They implore teachers to stop 
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using learning styles in the classroom as a means of promoting learning and achievement 
outcomes (Pashler et al., 2008). Furthermore, the claims that some pro-learning styles 
advocates make about the effects of learning styles-based instruction are outright 
deceptive and shocking. For example, the following claims made by Rita Dunn, a 
prominent pro-learning styles researcher, “Within six weeks, I promise you, kids who 
you think can’t learn will be learning well and easily … The research shows that every 
single time you use learning styles, children learn better, they achieve better, they like 
school better”  (Coffield et al., 2004; O’Neil, 1990, p. 7). In order to continue to fight for 
a better education for our students, it is important that researchers begin exploring other 
methods for conceptual change about learning styles. 
 The two most popular articles addressing learning styles myths are the literature 
review conducted by Pashler and colleagues (2008) and the systematic review conducted 
by Coffield and colleagues (2004). Although both reviews are thorough sources of 
information about the learning styles literature, neither paper draws on motivational 
factors to change reader conceptions. Instead, the aim of both reviews is to examine the 
literature, rather than to actively debunk. Since those reviews, other researchers have 
published papers that do go beyond a review of the evidence against learning styles, and 
instead focus on the wealth of evidence-based strategies that educators should use instead 
(e.g., Kirschner, 2017; Newton, 2015; Willingham et al., 2015). One could reasonably 
argue that the presentation of evidence-based strategies is “warmer” in terms of 
conceptual change when compared to the review, and I would agree. That being said, 
there remains the issue of the teacher-researcher relationship. To begin, little of the 
research debunking learning styles is directed at teachers, but instead remains in the 
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academic circle. There are some notable exceptions, including a paper published in 
Teaching for High Potential (Pence & Snyder, 2017), a journal consumed predominantly 
by teachers, along with Kirschner’s (2017) article directed at gatekeepers. The issue of 
academics predominantly communicating with one another is compounded by the 
hesitancy teachers have to trust or use advice coming from researchers (Gutierez & Kim, 
2017; Sari, 2006; Yancovic-Allen, 2018). When it comes to strong conceptual change, it 
appears that a teacher’s voice may be most motivating and compelling to alter the beliefs 
of another teacher. By acknowledging this, we can better incorporate motivational 
factors, and in doing so, move towards a truly “hot” model of conceptual change for 
learning styles beliefs.   
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CURRENT STUDY 
In this study, I aim to better understand how to effectively change teacher 
misconceptions about learning styles. In response to the most recent literature regarding 
effective conceptual change, I operate from the “hot” paradigm in that I acknowledge and 
utilize the role of motivational factors in the conceptual change process. More 
specifically, I use the CRKM as the guiding model to induce conceptual change. Based 
upon the model, I consider multiple motivational factors, as well as important 
information about both the learner and the message involved in this conceptual change 
process. Along with recommendations of the CRKM,  I respond to the literature on 
teacher perceptions of researchers by examining the use of teachers themselves as the 
source of the message prompting conceptual change. This strategy is also in line with 
recommendations from Hynd (2001) to increase the credibility and make the message 
more rhetorically compelling for learners.  
Research Questions & Hypotheses 
1) Do teachers who endorse learning styles experience greater conceptual change 
after reading an expository text or a refutation text? 
1a) Does the source of the text affect the degree of conceptual change? 
Based on the theoretical and empirical considerations discussed above, I predict a 
main effect for text type (participants reading refutation texts will report greater 
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conceptual change) and a main effect for source type (participants reading text 
from a teacher source will report greater conceptual change).  
 2) Do the teachers’ identities as more or less essentialist affect the degree of 
conceptual change? 
In line with the research suggesting that essentialist beliefs may be more resistant 
to change, I predict a main effect of essentialist belief (those with greater reported 
essentialist beliefs in learning styles will report less conceptual change). Furthermore, I 
predict an interaction effect of essentialist belief, source, and text type (those with greater 
essentialist beliefs will report the least conceptual change when randomly assigned to the 
expository text condition with the researcher source and will report the most conceptual 
change when randomly assigned to the refutation text with the teacher source.)  
3) How do teachers describe their experience with conceptual change (or lack 
thereof) following reading the information in the texts? 
I predict that the qualitative data will corroborate the quantitative data and that 
participants will describe their experience reading refutation texts from a teacher source 
as more convincing and compelling than expository texts or texts from a researcher 
source.  
4) How did teachers, who currently do not endorse a belief in learning styles, 
form their conceptions about the phenomenon? 
In order to better shape how we continue to change misconceptions, it will be 
beneficial to understand how misconceptions have been successfully changed in the past 
and how correct conceptions have been formed. Because an endorsement of learning 
styles is the dominant belief among educators, I predict that few participants will self-
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identify as not endorsing a belief in learning styles. For this reason, I believe it is 
especially important to capture the formation for those who hold the accurate belief. I 
predict that those who do not endorse learning styles will have taken a course in their 
teacher training that explicitly debunked the belief.  
 
 
 
 
 
 
 20 
 
 
METHOD 
  I used both quantitative and qualitative methodology in order to attain a robust 
picture of the process of conceptual change about learning styles beliefs for teachers. The 
analysis included three predictors, one continuous and two with two levels. Additionally, 
I included the grade level taught by the teachers as a control in the model. The continuous 
predictor was the participants’ level of essentialism. The other predictors were text type 
(refutation vs. expository) and source type (teacher vs. researcher). Participants’ 
conceptual change as measured by their learning styles endorsement score following 
exposure to the different experimental text conditions served as the outcome of interest.   
Power Analysis 
I conducted a power analysis using G*Power to determine appropriate sample 
size to have adequate power to detect an effect. I set the power at .80 and the alpha level 
at .05, in line with recommendations for social sciences research. The predicted effect 
size for the main effects of this intervention is d = 0.22, based on a meta-analysis of 
conceptual change texts (Guzzetti et al., 1992). The results from G*Power recommend a 
sample size of 1,369 in order to detect an effect of d = 0.22 with power of .80.  
Qualitative Approach 
 I rely on the phenomenological approach in the qualitative portion of this study. 
The phenomenon of interest is the acquisition of the common belief in learning styles 
held by many teachers. The purpose of a phenomenology is to discover and then describe 
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the experiences of the participants (van Manen, 1990); thus, in this study, I am to gain 
insight into how teachers themselves describe their experiences holding or rejecting the 
belief in learning styles. As the researcher, I position myself in a way that I am able to 
acknowledge the role that my own experiences and biases play in my interpretation of the 
phenomenon. However, the words and experiences of my participants are the primary 
knowledge I use to access the essence of the experience (van Manen, 1990, Creswell, 
2017). In line with the qualitative interpretive framework of social constructivism, this 
study underscores the importance of constructing meaning through experiences 
(Creswell, 2017, p. 24).  
Participants 
I recruited participants online and through snowball sampling. The inclusion 
criteria for participants included being 18+ years in age, currently employed as an in-
service teacher, a U.S citizen, and proficient in the English language. 141 participants 
agreed to participate in the intervention and met the inclusion criteria, however the 
quantitative analysis is based upon the 118 participants who endorse learning styles.  82% 
(n = 115) of participants identified as female, 16% (n = 22) identified as male, and 3% (n 
= 4) preferred not to answer. The racial breakdown of participants was 90% (n = 127) 
White/Caucasian, 4% (n = 6) preferred not to answer, 2% (n = 3) Hispanic/Latinx, 1% (n 
= 2) Black/African, 1% (n = 1) Asian, 1% (n = 1) Other, and 1% (n = 1) two or more 
races. The mean number of years in the classroom for participants was 13.25 (SD = 9.7). 
Participants selected the grade level(s) of the students they currently worked with from 
the options preschool-kindergarten, 1st-3rd, 4th-5th, 6th-8th, and 9th-12th. The primary 
category included 47% (n = 66) of participants, and the secondary category included 53% 
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(n = 75) of participants. The majority of participants 84% (n = 118) endorsed a learning 
styles belief, with only 16% (n = 23) reporting not believing in learning styles or being 
unsure.  
Procedure 
After signing in, participants answered the learning styles screening question, 
along with the distractor questions. Those who reported not endorsing learning styles 
received open-ended questions about their learning styles stance. The participants who 
did report endorsing learning styles then completed the essentialist survey, and were 
randomly assigned to text conditions. After exposure to the texts, participants responded 
to the learning styles belief items and qualitative open-ended questions about their 
conceptual change experience. At the end of the survey, participants provided 
demographic information.   
Measures 
Learning Styles Belief Screener 
At the start of the survey participants received a series of seven questions 
regarding their beliefs about student learning. Of those questions, six were distractors and 
one directly addressed their beliefs about learning styles reading, “Rate your agreement 
with the following statement: Individuals learn better when they receive information in 
their preferred Learning Style (e.g., auditory, visual, kinesthetic)”. This wording is 
consistent with previous literature (Newton & Miah, 2017).  Participants responded to the 
questions on a 5-point Likert scale. Those who indicated support for the claims of 
learning styles by choosing ‘Agree’ or ‘Strongly Agree’ moved on to the survey, which 
assesses their essentialist beliefs and then randomly assigned them to one of four 
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experimental conditions. Participants who indicated doubts about the claims of learning 
styles by choosing ‘Neither Agree Nor Disagree’, ‘Disagree’ or ‘Strongly Disagree’ 
instead received a series of open-ended questions about their beliefs.  
Essentialist Items  
Participants responded to 15 items categorizing them as either essentialist or non-
essentialist (Nancekivell et al., 2019). In this study, the participants’ level of essentialism 
is a continuous variable. Participants rated their agreement with each item on a 6-point 
Likert scale ranging from ‘Strongly Disagree’  to ‘Strongly Agree’. A sample item is, “A 
person’s learning style is determined at birth.” Higher agreement indicates stronger 
essentialist beliefs. However, some items (e.g., “A person can have multiple learning 
styles”) were reverse coded. Nancekivell and colleagues (2019) report a Cronbach’s 
alpha of .71 for internal consistency reliability. The internal consistency reliability for the 
participants in the current study is ɑ = .77, 95% CI[.7, .82]. I calculated participants’ 
scale score by averaging the scores for the 15 items. 
Learning Styles Texts 
The expository text provided factual information about the learning styles myth 
but did not address any correct information to counter the learning styles theory. This text 
was 154 words (12 sentences) and earned a Flesch Reading Ease score of 64.2 
(standard/average). The refutation text included information about the incorrect 
misconceptions and provided correct information to counter the learning styles theory. 
The refutation text was 226 words (17 sentences) and earned a Flesch Reading Ease score 
of 60.5 (standard/average). The full texts were written by me and are located in the 
Appendix. 
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Non-endorsement of Learning Styles  
Participants who reported not endorsing a belief in learning styles received a set 
of open-ended questions about their beliefs. The questions included 1) Describe your 
current beliefs about learning styles 2) If applicable, describe how your beliefs about 
learning styles ever been different than they are currently? 3) Describe the evidence 
against learning styles that you find most convincing and why. and, 4) The belief that 
learning is more effective when student materials match with their preferred learning 
styles is popular. Why do you believe educators so often hold this belief? 
Learning Styles Beliefs 
To measure conceptual change, participants responded to three items measuring 
their beliefs about learning styles on a 5-point Likert scale ranging from ‘Strongly Agree’ 
to ‘Strongly Disagree’. Higher values indicate greater conceptual change. This method of 
measuring conceptual change was adapted from previous research that uses comparisons 
between pre- and post-text knowledge (e.g., Heddy et al., 2017). The three items are as 
follows: “Providing my students with material that matches their learning style will help 
them learn more.”, “There is evidence to support the use of learning styles-based 
instruction.”, and “Teachers should use learning styles-based instruction.” I conducted a 
pilot test of these items with 45 undergraduate students. During this pilot, I also received 
feedback from the participants about the content and wording of the items to ensure 
clarity and establish some evidence for content validity. The internal consistency 
reliability for the scale is ɑ= .83, 95% CI[.76, .88]. I calculated participants’ scale score 
by averaging the scores for the 3 items. 
Qualitative Items 
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In addition to these items, participants responded to open-ended questions about 
their experience reading texts that provide evidence against learning styles. The open-
ended questions included: 1) To what extent did reading the text affect your beliefs about 
learning styles? 2) Describe your reactions to the claims about learning styles made in the 
text and, 3) In what ways did the author’s expertise affect your perceptions about the 
information (if at all)? 
Missing Data 
Prior to analysis I established the rule that if participants responded to at least 
two-thirds of items on each scale (10 out of the 15 essentialism items and two out of the 
three learning styles items), I kept the participant for analysis and used the mean of their 
responses. This was the case for just three participants. If participants did not respond to 
at least two-thirds of items on each scale, I removed them from the data. I removed a total 
of 43 participants due to missing data. Of those 43 participants missing scales, 22 were 
missing both the Essentialism scale and the three learning styles beliefs items. The 
remaining 21 participants completed the Essentialism scale, but did not complete the 
learning styles beliefs items.  
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ANALYSIS 
Quantitative Analysis 
I used a multiple regression to conduct the analyses in this study. This analysis 
included the 118 participants who endorsed learning styles and were not missing more 
than two-thirds of the scale data. I centered the essentialism scores for participants. 
Degree of essentialist beliefs, type of conceptual change text intervention (expository vs. 
refutation text), and text source (researcher vs. teacher) served as the independent 
variables. The model also includes the essentialism by text type by source type 
interaction term. Additionally, I included the grade level taught by the participants as a 
control in the model. I recoded this variable as binary, categorizing teachers as either 
primary (preschool through 5th grade) or secondary (6th grade through 12th grade). My 
rationale for coding grade level as binary was that 15% (n = 18) participants chose more 
than one category to represent the grade levels they currently teach. In order to examine 
potential differences between teaching younger and older students (Nancekivell, 2019), I 
needed to broaden the categories to account for the larger grade level spans selected by 
the participants. The dependent variable in the model was the conceptual change as 
measured by learning styles beliefs following the text.  
Assumptions 
The assumptions of a linear multiple regression are that the relationship between 
the dependent variable and the independent variables is linear, that there is no 
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multicollinearity, that the residuals are independent, that the data are 
homoscedastic, that the residuals are normally distributed, and that there are no outliers 
biasing the model. To examine linearity, I plotted the relationship of each independent 
variable with the dependent variable. The resulting scatterplots confirmed the linear 
relationships. Multicollinearity exists when the independent variables in the model are 
highly correlated with one another. In this model, the independent variables are the 
essentialist beliefs, the text type, and the source type. The latter two are randomly 
assigned and should be uncorrelated with both one another and the essentialist beliefs. 
Additionally, the independent variables in this model are not conceptually related. To 
confirm the absence of multicollinearity, I examined the variance inflation factor (VIF) of 
the predictors. The VIF values for the predictors in the model were unconcerning, 
ranging between 1.0 – 1.3.  The results of the model are least robust to violations of the 
assumption of independence, and as such, I took precautions to ensure this assumption 
was not violated. The precautions are primarily implemented in the design, as the 
participants are drawn from a wide pool and are not nested in any non-trivial manner. To 
ensure the data were homoscedastic, I viewed scatterplots of the residuals, which 
indicated equal variances from the regression line regardless of differences in the value of 
the independent variable. To determine that the data were normally distributed, I 
examined P-P plots to view the distribution of the residuals. Finally, to ensure there were 
no outliers biasing the model, I examined the Cook’s Distance statistic for each 
participant, which were all less than 1 indicating no presence of outliers.  
Qualitative Analysis 
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The coding process for the open ended questions included multiple phases. In the 
first phase, I initially read the open ended responses to gain an initial understanding of the 
words of my participants. Next I used open coding and eclectic coding, during which I 
read through the responses a second time, highlighting the significant words and phrases 
from my participants. I also used the NVivo software and Excel to assist in the coding 
process. I coded each open ended question separately, and I organized the responses by 
participants’ level of essentialism, as well as by participant condition. In addition to 
eclectic and open coding, the second cycle coding included concept coding to capture the 
broader ideas that participants discussed, as well as some causation coding to note 
patterns of participants’ conceptual change timeline. Additionally, throughout the entirety 
of the coding process I used analytic memoing. This is a crucial aspect of coding, in that 
it allows me to iteratively shift from coding to conceptualizing the words of my 
participants in order to construct the most accurate depiction of the phenomenon from 
their experience. I used the codes created during this process to identify key themes, 
which I outlined and described in the results section of this study. Coding frequency 
tables and a coding process table are located in the Appendix.  
Validity 
I relied primarily on peer debriefing as the validation strategy (Creswell & Miller, 
2000) during the analysis process. I discussed the participant responses, the codes, and 
the creation of the major themes with fellow researchers who are familiar with  the 
phenomenon of interest. I received multiple rounds of feedback on my coding, analyses, 
and findings.  
Positionality 
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 In order to provide as much transparency as possible, as well as to share my own 
experience and bias with the phenomenon, I share my researcher positionality. My 
experience with learning styles began like many others in school as a child when I took 
an inventory that identified me as a visual learner. The importance of catering to student 
learning styles was further impressed on me during my undergraduate degree studying 
education. We were required to include specific accommodations in each of our lesson 
plans for the different types of learning styles popular at that time: visual, auditory, and 
kinesthetic.  
I was exposed to evidence against the efficacy of learning styles very early in my 
doctoral program, and can understand first-hand the surprise and frustration felt by 
teachers when they are presented with such conflicting information. However, unlike 
many teachers, I shifted my career path away from classroom teaching and into 
academia. Immersed in a research environment, instead of receiving constant 
reinforcement that learning styles mattered, I was receiving the opposite.  
However, my role as an instructor for pre-service teachers kept me well-informed 
about the continued pervasiveness of the learning styles myth. I integrate explicit 
debunking in my course, and have broken the news about learning styles to well over 100 
pre-service and in-service teachers. I understand the difficulty of engaging my students in 
conceptual change about learning styles, but more importantly, I understand the need for 
the fields of education and psychology to put an end to the promotion of learning styles 
based instruction. 
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RESULTS 
Research Questions 1 & 2 
I conducted a multiple regression analysis to answer the first two research 
questions. I sought to determine if teachers who endorsed learning styles experienced 
greater conceptual change after reading an expository or refutation text, and if the source 
of the text affected the degree of conceptual change. I also sought to determine if 
conceptual change was affected by teachers’ identities as more or less essentialist. 
Descriptive statistics for these analyses are presented in Table 1 (overall) and Table 2 (by 
group). The results of the linear multiple regression indicate that the model was not a 
significant predictor of participants’ conceptual change about learning styles F(5,112) = 
1.26, p = .28 (see Table 3). The model explained approximately 1% of the variance in 
participants’ conceptual change about learning styles. None of the individual predictors 
were statistically significant controlling for the other predictors in the model. Teachers 
receiving a refutation text scored .21 points higher ( .29 points, p = .17) on the measure 
of conceptual change than teachers receiving an expository text. This non-statistically 
significant effect was in the predicted direction. Teachers receiving a text purportedly 
written by a teacher scored .20 points lower ( .30 points, p = .21) on the measure of 
conceptual change than teachers receiving a text purportedly written by a researcher. This 
non-statistically significant effect was not in the predicted direction. The effect of 
essentialism was in the predicted direction: for every one point increase in essentialism, 
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teachers’ scores on the measure of conceptual change decreased by an average of 
.26 points ( .19 points, p = .12). The non-significant effect of grade level was also in the 
predicted direction: Teachers who indicated that they taught older students showed more 
conceptual change (.08 points on average,  .32 points, p = .55). The essentialism by 
source type by text type interaction was not statistically significant (b = -.002, p = .99). 
Descriptive statistics and results are in Tables 1 and 2, and Table 4 presents the multiple 
regression results (Appendix).  
Research Question 3 
I conducted a qualitative analysis of the open-ended questions answered by 
participants who reported endorsing learning styles. This analysis provided answers to the 
research question, “How do teachers describe their experience with conceptual change (or 
lack thereof) following reading the information in the texts?” I uncovered seven major 
themes, which I describe in detail below. Fewer participants responded to the qualitative 
open-ended questions than the quantitative multiple choice questions. Question 1, “To 
what extent did reading the text affect your beliefs about learning styles?” had a 71.2% 
response rate (n = 84). Question 2, “Describe your reactions to the claims about learning 
styles made in the texts.” had a 66% response rate (n = 78). Finally, Question 3, “In what 
ways did the author's expertise affect your perceptions about the information (if at all)?” 
had a 62% response rate (n = 73).  
Theme 1: More Than None but Less Than All 
I asked participants to identify the extent to which reading the text affected their 
beliefs about learning styles. The largest category of participant responses (n = 43) 
expressed experiencing something in between no conceptual change and a total shift in 
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beliefs. Although these participants did not concede that they changed their minds about 
learning styles, they did express a more critical reflection of their beliefs (e.g., “It made 
me second guess what I thought I knew and was previously taught about learning styles 
instruction.”, “It made me consider that perhaps [learning styles] didn't play as big of a 
role as I anticipated.”). On one far end of the spectrum were the participants who reported 
no change in their beliefs (n = 22). One participant shared that after reading the text they 
“...still believe[d] students learn a certain way.” Another responded similarly stating, “No 
change in my opinions.”  On the other end of the spectrum were those who reported that 
the text had caused them to change their minds about learning styles (n = 15). One 
participant wrote, 
Before reading the text, I had assumed that there was research to back the claim 
that teaching to specific learning styles helps improve student learning. This was 
something I had been told during my graduate program and my years in the 
classroom. However, I believe in evidence-based approaches, so upon learning 
that no studies have actually proved the effects of the learning styles theory, I 
changed my opinion on it. 
Theme 2: Group and Individual Differences Didn’t (Usually) Matter 
 Although I focused the qualitative portions of the analyses on understanding the 
description and experience of conceptual change for participants, I also investigated if 
participants differed in their responses based upon their random assignment and their 
level of essentialism. I found that on the whole, those group and individual differences 
did not appear to play a role in the conceptual change of participants. For almost every 
code, I found that responses were evenly distributed across the four different randomly 
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assigned groups. I also sorted participant responses by their level of essentialism, and 
again, I found no consistent response pattern.  
Few participants reported feeling completely convinced by the information in the 
texts. I coded eight participants as having a “changed mind”, based on their responses to 
the question, “To what extent did reading the text affect your belief about learning 
styles?”. Additionally, I coded five participants as “agreeing” based on their responses to, 
“Describe your reactions to the claims about learning styles made in the texts.” The one 
area for which I found a pattern in types of responses, was for those who described 
experiencing the most conceptual change. Of the eight participants coded as having a 
“changed mind”, five received a refutation text. A stronger pattern emerged in the codes 
for “agreeing”, as all five participants received a refutation text.  
I hypothesized that the majority of participants would report endorsing learning 
styles. As I outlined earlier in this manuscript, participants who chose the options ‘Agree’ 
or ‘Strongly Agree’ to the learning styles screening item received the version of the 
survey that included the essentialism items and the experiment. I made no predictions or 
hypotheses about important differences between those who chose ‘Agree’ and those who 
chose ‘Strongly Agree’. In examining the descriptive statistics of the relevant variables, I 
saw a relatively even split between those who chose ‘Agree’ (42%, n = 49) and those 
who chose ‘Strongly Agree’ (58%, n = 69). However, I noticed a different distribution in 
levels of agreement among the participants who described experiencing the most 
conceptual change. Of those participants coded as “agreeing” or having a “changed 
mind”, 85% (n = 11) chose ‘Agree’ in the learning styles screening item, and only 15% (n 
= 2) chose ‘Strongly Agree’. This finding indicates that in addition to receiving a 
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refutation text, level of initial agreement with the learning styles screening item may also 
be a contributing factor in conceptual change.  
Theme 3: Personal Experience is King 
Participants frequently pointed to their own personal experience as classroom 
teachers as the most convincing evidence for their beliefs about learning styles. Of the 22 
participants who I coded as reporting no change in their beliefs about learning styles, 11 
specifically mentioned their own classroom experiences as counterevidence to the texts. 
Participants described the importance of their own experiences regardless of their random 
assignment to receive a researcher or a teacher source. One participant who received a 
researcher as the source shared, “Just because an unknown researcher couldn't determine 
the differences in how students retained information doesn't discredit my years of 
experience differentiating.” A participant who received a teacher as the source shared a 
similar sentiment, noting that the text “Didn’t change my understanding of my own 
experience teaching kids.”   
Participants further demonstrated their reliance on their own experience and 
expertise in their reactions to the expertise of their randomly assigned source. A large 
group of participants (n = 33) reported that the source of the text had no impact on their 
beliefs. These responses were evenly reported by participants assigned to both teacher 
and researcher sources. One participant shared that the source meant “not much” to them 
as the information was coming “from teacher to teacher.” Another participant who shared 
in that doubt stated, “That might have been their expertise from their classroom but they 
can hardly speak for all.” Participants assigned to receive researcher sources were equally 
leery. One simply stated that in considering the evidence they “go more with experience” 
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and another argued that “A study or two doesn't compare to 20 years of teaching 
expertise.”  
Theme 4: In Shock and Awe (a Little Annoyed Too) 
For many participants, the information about the evidence against learning styles 
evoked an emotional response. “Amazed”, “Intrigued”, “Curious”, and “Amused” are 
among the many descriptors participants provided for their reactions. The word 
“surprised” alone came up in the responses of 16 different participants. This is an 
important finding as it indicates that for many participants, this study was the first time 
they had been exposed to evidence against the use of learning styles in the classroom. 
Some participants expressed surprise about the study findings (e.g., “I was surprised that 
the preferred learning style did not improve or decrease academic performance.” and, “I 
was surprised to learn that there was no difference in results between students who 
learned in their preferred learning styles and students who did not.”). Others directed 
their confusion at the clash between the evidence and what is promoted in their schools 
(e.g., “I was shocked because I thought if you received instruction in your preferred 
learning style you would do better with the subject matter.”, “I was surprised to find that 
this information is going against what many universities teach.”, “Surprising since it is 
often suggested to teachers that one way to meet students' needs is by utilizing different 
learning styles for instruction.” and, “I am somewhat surprised because we are constantly 
told to differentiate and teach children in a variety of ways to meet the child's learning 
style.”).  
In addition to feelings of shock and surprise, some participants expressed more 
negative emotional reactions to the information. One participant reported feeling “torn” 
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about what to believe going forward. They went on to say that they “want to believe that 
everyone...can excel more when matche[d] to their learning style, but I want to learn 
more so I know how to best teach my students.” Another participant felt  “frustrated that 
learning styles are still relied on and discussed so heavily in education and beyond.” One 
went as far as to call the information in the text “nonsense”, and questioned why any 
teacher would not “incorporate [learning styles] opportunities in their lessons.”  
Theme 5: Skeptical of Research 
In addition to the skepticism participants shared about the researcher source, 
skepticism of the study mentioned in the text as well as of research more broadly was 
prevalent throughout responses. In some cases participants expressed skepticism of the 
research through general dismissiveness of the implications of the study. For example, 
one participant noted that “It was good to know that studies have been done, but I will 
always use different learning style methods when teaching…” In that statement they 
acknowledged the study but did not assign it any weight in their opinion formation. 
Several other participants reported similar lines of thinking, sharing that regardless of the 
outcomes of the study, their belief in the efficacy of learning styles remained the same 
(e.g., “I was just surprised about the outcome of the study. I still think it’s important to 
cater to multiple learning styles.”, “I do believe they came up with that conclusion. But I 
would need more information in order to change my beliefs on the matter.”, “I mean it 
made me double think my answers, but I'm sure there are other studies that show 
differently. I can tell you right now I learn better when I am being active.”, “I’m pretty 
surprised. I, myself, still feel that I learn best in my learning style.”). One participant even 
expressed that they “already knew” that there was no evidence to support learning styles, 
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but that they still “believe that all students learn differently and this means that we need 
to learn how they learn and present the information in that way.”  
Some participants raised valid questions in their criticism of the description of the 
study in the text. For example, a few participants said they were curious about the sample 
size (e.g., “how many people were used?”), or if there were any existing conflicting 
studies (e.g., “ I am wondering if this research is new & these are new findings, or if this 
research is outdated, this being currently invalid[sic].”, and “I have some questions 
about...whether there are other conflicting studies on this matter.”). Both the refutation 
text and the expository text specifically stated that several groups of researchers have 
conducted multiple studies, all concluding that catering to student learning styles is 
ineffective in improving learning outcomes. However, several participants expressed the 
need for additional studies (e.g., “They're[sic] needs to be more studies done.”). The need 
for additional empirical evidence is particularly interesting, as none of the participants 
pointed to existing pro-learning styles research, indicating that empirical evidence is 
likely not what formed their belief in learning styles. Claims from participants directly 
comparing empirical evidence with anecdotal experience supports this notion (e.g., 
“Research can be flawed and in my experience what this particular researcher is claiming 
goes against my own personal experience.” and, “I believe you can find research to 
support any opinion. I do what’s best for my students, regardless of [the] article.”).   
Theme 6: I Knew It All Along 
Although most participants reported confidence in their original endorsement of 
learning styles, an interesting finding is that some participants reported a mis-match 
between their initially reported beliefs and their true beliefs. When I asked participants to 
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share the extent to which the text affected their beliefs about learning styles, some 
participants admitted that they had a “gut feeling” that learning styles were not effective. 
This was a puzzling finding as these participants reported “Agreeing” or even “Strongly 
Agreeing” with the learning styles screening item. One participant explained that the 
information in the text “clarified a belief that I hold that students shouldn't be taught only 
in their particular learning style.” Another participant shared a similar experience, noting 
that the text “confirmed what I thought/had heard, that learning styles aren't actually 
useful.” Others touched on their awareness of the issues with learning styles research, 
with one saying that they “had a bit of prior knowledge” and another sharing that they, 
“already knew that learning styles were not a research-based practice”, resulting in them 
feeling “validated by reading the text.” One participant was especially straightforward 
and shared, “Honestly, it is how I felt before but I didn't think I could possibly be right. 
Reading the text helped me feel better about my thoughts.”  
Theme 7: Misconceptions 
Participant responses not only shed light on their misconceptions about the 
usefulness of catering to learning styles, they also demonstrated misconceptions about the 
definition of a learning style and the predictions of the learning styles theories. One 
misconception was that catering to student learning styles is the same as differentiating. 
For example, one participant responded to the information in the text by stating that they 
“still believe that teachers need to differentiate their teaching to meet the student's needs.” 
Another shared that they are questioning their beliefs because of “what I have been told 
in education classes about differentiation.” Similarly, this participant argued that “If they 
do not perform better or worse, then why differentiate[?]”. They went on to state that “it 
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is always a good idea to mix things up in the classroom.”, indicating that they may have 
been likening learning styles-based instruction to variety in activities.  
Some participants who reported agreeing that teachers should match instruction 
with student learning styles later contradicted themselves with statements such as “I have 
seen children grow in my own room using different learning styles. I don’t only present 
information in their preferred way…” Similarly, another participant stated that 
information in the text did not change their agreement with learning styles, then stated 
that they’ve “always felt students learned best through a variety of modes”. The 
prediction of the learning styles theory is that each student has a preferred style, and that 
when that style is met, students learn the best. If the participants endorse the prediction of 
the theory, they cannot also claim to teach each student with multiple styles.  
Participants veered from the predictions of the learning styles theories in other 
interesting ways as well. Some suggested that other factors mediate the effect of catering 
to learning styles such as “deeper meaning”, or that it will be “easier for [students] to 
learn when their learning styles are addressed and matched.” Together, these 
misconceptions suggest that although teachers are widely encouraged to use learning 
styles based instruction in their classrooms, they may not have received clear or 
consistent information about what exactly that means, or why it would be effective.  
Research Question 4 
I also analyzed the open-ended responses I presented to participants who did not 
endorse learning styles. This analysis provided answers to the final research question, 
“How did teachers who currently do not endorse a belief in learning styles form their 
conceptions about the phenomenon?” I uncovered three major themes, described in detail 
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below. The majority of participants responded to the four open-ended questions. Question 
1, “Describe your current beliefs about learning styles.” had a 100% response rate (n = 
23). Questions 2 and 3, “If applicable, describe how your beliefs about learning styles 
have ever been different than they are currently?”, and “Describe the evidence against 
learning styles that you find most convincing and why.” had a 91% response rate (n = 
21). Finally, Question 4, “The belief that learning is more effective when student 
materials match with their preferred learning styles is popular. Why do you believe 
educators so often hold this belief?” had a 96% response rate (n = 22).  
Theme 1: Most Teachers Who do not Currently Endorse Learning Styles did Endorse 
them Previously  
As predicted, participants who did not endorse learning styles were in the 
minority (n = 23). I asked these participants if their beliefs about learning styles had ever 
been different than they were at the time of the survey. Only four reported that their 
beliefs about learning styles had stayed the same over time. The majority of participants 
reported that there was a time when they did believe that catering to learning styles was 
effective in improving student learning. Participants often mentioned being taught about 
the importance of learning styles in their undergraduate teacher preparation courses (e.g., 
“In college I was taught that each student had a preferred learning style.”, “In my 
undergrad studies I learned a lot about surveying students about their preferred style.”, “I 
was taught in undergrad that multiple learning styles exist, and that kids should be taught 
based on which ones were their strongest.” and, “I was taught in my teaching program 
about learning styles. I was required to submit lesson plans demonstrating how I was 
addressing learning styles.”).  
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Additionally, participants also discussed how the learning styles myth extended 
into their teaching careers. One participant noted, “When I first started teaching, it was 
presented as a fact. So, without looking into it, I believed what I was told.” Another 
shared, “I initially bought into it as a novice teacher.” Some participants also noted that 
the use of learning styles often dictated their instruction. One response read, “Before 
[researching] I believed learning styles were real and designed lessons around them.” 
Similarly, another read, “I [used] to believe in learning styles. In fact a district I worked 
in wanted each of them planned for all the time.” 
Relatedly, when I asked participants why they believed that learning styles 
remained so popular among educators, many pointed to the fact that information about 
learning styles is directly taught and promoted both in teacher education and in 
professional developments. This was another major area of frustration for teachers who 
no longer endorsed the use of learning styles. One participant lamented, “...[W]e are 
taught this garbage in our PD days and in our education classes!” Another pointed to the 
promotion of learning styles theories by “gurus” as the primary reason for their 
popularity. A participant shared in this sentiment, labeling learning styles promoters as 
“snake oil salesmen.” In addition to issues with those who stand to profit off of the use of 
learning styles, participants also took issue with how their fellow teachers approached the 
information. One participant urged educators to “think critically and thoughtfully reflect 
about pedagogical fads.” Another added that teachers “tend to hold onto what they learn 
from college or in their beginning years of teaching.”  
Theme 2: Exposure to Research Largely Informs Teachers’ Conceptions.  
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In their explanations of how their beliefs about learning styles have changed, 
several participants discussed the role of research (e.g., “...after conducting research, and 
reviewing existing literature, I realized that [learning styles are] simply not a predictor of 
success.” and “Before hearing research regarding this, I believed in the idea of each of us 
having a learning style.”). One participant specifically cited having learning styles 
debunked in a classroom, “I'd heard about learning styles, but in my teacher ed program 
professors talked about reasons why they were not [important].” Additionally, when I 
asked participants to describe their current beliefs about learning styles, they frequently 
discussed the lack of evidence (e.g., “Students may have a preferred learning style, but 
the research I've seen doesn't support that they actually learn better.”, “Learning styles are 
not supported by cognitive science research.”, and “There is no RESEARCH based, 
scientifically backed evidence to conclude learning styles actually exist/have a significant 
impact on learning.”). Some participants even marked their current beliefs with 
annoyance about the continued popularity of learning styles, despite the lack of evidence. 
For example, one participant described learning styles as “a vampire [that] continue[s] to 
live on, even in graduate school”. Another called learning styles a “sparsely supported 
panacea for educators.”  
Finally, when I asked participants about the evidence against learning styles that 
they found most convincing, they pointed most frequently to results of empirical research 
(e.g.,  “In the last few years scholarly articles and journalism have presented a wave of 
pieces aimed at debunking some of this.”, “The various published studies that show that 
"learning styles" is a myth.” and, “Studies do not show improved performance based on 
modality.  Performance results and quality research is most convincing to me.”). Some 
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participants noted not only the evidence against learning styles, but the absence of 
evidence for them. One teacher described themselves as “most compelled by the LACK 
of supporting evidence more than any singular counterpoint.” Another echoed by noting 
that “it doesn't appear there are studies that support learning styles.”  
Although research was the primary source of evidence participants found 
convincing, they also often reported feeling convinced by their classroom experience and 
logical reasoning about learning styles. One participant mentioned the assessment scores 
of their students, “They don't score higher if they learn with their preferred style; they 
don't score lower when taught in a non-preferred style.” Others acknowledge that their 
evidence is anecdotal (e.g., “Nothing specific to cite, just anecdotal evidence.” and 
“Anecdotal evidence based on my experiences with hundreds of students.”). Finally, 
some participants pointed to problems with the reasoning behind learning styles as 
evidence. One argued that the way students should learn is specific to the subject and thus 
teaching should be “based more on content.” Another discussed the more universal 
benefits to some teaching strategies that are often confounded with arguments for 
learning styles, “all students benefit from dual coding - not just the ones that "prefer" one 
style to another.”  
Theme 3: Acknowledging Preferences  
In their descriptions of their beliefs about learning styles, participants who did not 
endorse the efficacy of catering to learning styles in the classroom frequently 
acknowledged that students may have preferences for modes of learning. However, an 
important difference between participants who do and do not endorse learning styles is 
the belief about how catering to those preferences affects learning. I coded 11 participants 
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as specifically discussing that students having a preference does not mean that they will 
learn better in that way (e.g., “I'm just not sure...that these learning styles are the only 
way they can learn, or necessarily even the best.”, and “People can have a preferred way 
of learning but it is not the only way they can learn.”). In contrast, participants who 
endorse learning styles point to differences in their students as evidence for learning 
styles theory (e.g., “ I think that some people really do have an affinity for certain styles 
of learning.”), often inaccurately coupling the use of learning styles with general 
differentiation (e.g.,“ I still believe that teachers need to differentiate their teaching to 
meet the student's needs.
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DISCUSSION 
The belief that teachers should cater their instruction to match student learning 
styles is widespread (e.g., Praxis, 2019; Toppo, 2019). Pre-service teachers are explicitly 
taught to use learning styles-based instruction, and the method is continually reinforced 
even for educators at the university level (e.g., University of Massachusetts Dartmouth, 
2019). There is no good empirical evidence that students learn more effectively when 
teachers cater to their learning styles, instead there is a wealth of evidence to the contrary 
(e.g., Pashler et al., 2008). Researchers have made many attempts at combating the 
popularity of learning styles (e.g., Kirschner, 2017; Willingham et al., 2015). However, 
the majority of these attempts at changing teacher conceptions operate within the “cold” 
paradigm of conceptual change, and do not tap into the motivational and subjective 
factors that contribute to conceptual change, also known as the “hot” paradigm (Pintrich 
et al., 1993).  
 The myth that students learn best when presented information in their preferred 
learning style remains popular, even despite funded informational materials that the belief 
has been debunked by the U.S Department of Education (Smithsonian, 2017; Toppo, 
2019). The use of learning styles-based instruction has the potential to impede student 
learning (e.g., Kirschner, 2017), as well as put unnecessary stress on teachers (e.g., 
Rohrer & Pashler, 2012). Additionally, it contributes to the rift between education 
research and education practice. Thus, as a field, we need to improve our conceptual 
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change strategies by operating from the “hot” paradigm and tapping into teachers’ 
motivational and subjective beliefs.  
Few researchers have investigated which conceptual change strategies have been 
effective in changing teachers’ beliefs about learning styles. This is an important gap to 
fill, as that information will help in shaping conceptual change strategies moving 
forward. Additionally, few researchers have examined possible differences in learning 
styles beliefs among teachers (Nancekivell et al., 2019). Moreover, the majority of the 
research in debunking the myth about learning styles consists of systematic or literature 
reviews of the current evidence (e.g., Coffield et al., 2004; Pashler et al., 2008), there are 
few studies that use quantitative methodology to examine learning styles beliefs (e.g., 
Nancekivell et al., 2019; Newton & Miah, 2017), and none that use a qualitative approach 
to uncover beliefs about learning styles from the teachers themselves.  
 In addition to contributing to learning styles research, this study also contributes 
to our theoretical understanding of conceptual change, more specifically the Cognitive 
Reconstruction of Knowledge Model (CRKM; Dole & Sinatra, 1998). This model aligns 
with the “hot” conceptual change paradigm by integrating the role of subjective and 
motivational factors in the conceptual change process. In this current study I used the 
CRKM as the theoretical roadmap to address conceptual change in my participants. The 
results of the study provide some evidence for the CRKM and the “hot” paradigm more 
broadly.  
 I used the CRKM to investigate differences in conceptual change experiences for 
teachers through comparison between the “hot” (refutation text) and “cold” (expository 
text) paradigms. I also added to the literature on differences in teacher beliefs about 
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learning styles by identifying participants' level of essentialism and examining how those 
beliefs affected their conceptual change. I asked participants who did not endorse 
learning styles at the time of the survey to respond to open-ended questions about their 
beliefs, and how those beliefs changed over time and in response to information about 
learning styles. I asked participants who did endorse learning styles to complete a scale 
identifying their level of essentialist beliefs, and then randomly assigned them to receive 
either an expository or refutation text, and either a teacher or researcher source.  
I had four primary research questions. I sought to determine if teachers who 
endorsed learning styles experienced greater conceptual change after reading an 
expository text or a refutation text, and if that degree of conceptual change was affected 
by both the source of the text and the level of essentialism. I included the grade level 
taught by participants in the model as a control, based on some literature that suggests 
differences in beliefs between teachers of young students and older students (e.g., 
Nancekivell et al., 2019). I hypothesized that conceptual change would be stronger for 
those assigned a refutation text compared to an expository text, for those assigned a 
teacher source compared to a researcher source, and for those with lower levels of 
essentialism compared to higher levels. I hypothesized a three way interaction wherein 
participants who received a refutation text from a teacher source and identified as less 
essentialist would experience the greatest conceptual change. To capture information 
about that conceptual change experience, I used open-ended questions to gather 
qualitative data from participants. I hypothesized that the qualitative data would 
corroborate the quantitative results, with participants randomly assigned to receive the 
refutation text with a teacher source, and who identified as less essentialist describing the 
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strongest conceptual change. Finally, I wanted to uncover how teachers who did not 
endorse learning styles formed their current beliefs. I hypothesized that few participants 
would report not endorsing learning styles, and that those who did, would report 
experience with having their beliefs debunked.   
The results from the quantitative analysis revealed that the model did not 
significantly predict conceptual change about learning styles. Participants’ conceptual 
change scores were high for those who received the refutation text compared to the 
expository text, for those who received a researcher source compared to the teacher 
source, and for those who had lower levels of essentialism compared to higher levels of 
essentialism. However, the differences were not significant. The interaction effect was 
such that the negative relationship between conceptual change scores and essentialism 
scores was strongest for participants randomly assigned to receive the refutation text from 
the researcher source, which I did not predict.  
I revealed seven major themes through the qualitative analysis of the responses 
from participants who endorsed learning styles. I found that although few participants 
reported a complete change in their beliefs about learning styles, a large proportion did 
report some level of analysis of their beliefs.  I found little evidence of a pattern of 
reports of conceptual change for any combination of level of essentialism, text type, and 
source type. The types of responses were distributed evenly across experimental groups 
in all cases but one. Those who reported experiencing the strongest conceptual change 
were more likely to have received a refutation text. Participants reported a stronger trust 
in their own experiences as teachers than in a teacher source or a researcher source. 
Reports of surprise and intrigue were common across both refutation and expository text 
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conditions. The qualitative analyses also revealed that in addition to the inaccurate belief 
that catering to learning styles improves learning, teachers also have several 
misconceptions about the prediction of the learning styles theories, as well as the role of 
empirical research in disproving those theories. In the literature review I discussed the 
social reinforcement of learning styles among educators. I found that this contributed to 
the difficulty in changing teachers’ beliefs about learning styles, as the overwhelming 
majority of educators and education entities support and promote the use of learning 
styles based instruction. 
In my qualitative analysis of the responses from participants who did not endorse 
learning styles, I found three major themes. Although there were few participants in this 
group, I found that nearly all of them reported that at one point, they did believe that 
catering to student learning styles was effective in improving learning.  The participants 
shared that their belief in learning styles came from direct instruction, often during their 
teaching education or in professional developments. The participant responses also 
indicated that the primary reason for their conceptual change was more instruction - this 
time involving empirical evidence and debunking. Participants who did not endorse 
learning styles frequently acknowledged the existence of preferences in their students. 
The important difference was that those who did not endorse learning styles reported an 
understanding that having a preference for an activity does not indicate anything about 
the student’s ability to learn.  
Although the model did not significantly predict participants’ conceptual change, 
the results of this study still provide some evidence for the CRKM and the “hot” 
paradigm of conceptual change. Motivational and subject factors played a large role in 
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the conceptual change experience of the participants. This finding adds to 
recommendations from other researchers (e.g., Heddy et al., 2017; Pintrich et al., 1993; 
Sinatra et al., 2014) who previously highlighted the need for research in conceptual 
change to take these influential factors into consideration. More specifically, the results 
from this study support the different factors of motivation for conceptual change outlined 
in the CRKM.  The model predicts that learners who feel satisfied with their current 
beliefs will be less likely to engage in conceptual change than those who feel dissatisfied 
(Dole & Sinatra, 1998). In this study, I found that participants who did not engage in 
conceptual change consistently report satisfaction with their beliefs and those who did 
engage in conceptual change reported feeling that their beliefs did not fully satisfy their 
questions and understanding of learning styles. This finding is in line with what other 
researchers have reported about the effect of dissatisfaction in current beliefs on 
conceptual change (e.g., Gess-Newsome et al., 2003; Hilpert & Brem, 2013).  
I also found evidence to support the ‘Social Context’ factor. Several teachers 
reported endorsing learning styles at the start of the survey, but then in describing their 
beliefs, reported that they had in fact, always had doubts about the use of learning styles. 
This finding illustrates the difficulty many experience in reporting a belief that goes 
against an established norm (Asch, 1955, 1956). Participants also specifically discussed 
that not endorsing learning styles would put them in direct opposition to administration 
(e.g., “Administrators latch onto educational buzzwords, like learning styles, and then 
expect teachers to utilize the concept.”). In addition to the predictions of the CRKM, this 
finding aligns with previous research on social context in conceptual change (e.g., Linn & 
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Songer, 1991; Liu, 2004), and may illustrate that teachers feel some level of obligation or 
social pressure to endorse learning styles.  
In addition to the evidence for the ‘Motivation’ component, this research also 
supports the role of the learner's existing conceptions, as outlined in the CRKM.  
Important information about the strength, coherence, and commitment of the learner’s 
existing conceptions proved relevant in their conceptual change process. From an outside 
perspective, the participant’s descriptions of their beliefs do not appear strong or 
coherent, as they are neither well-formed, nor do they leave no loose ends. What appears 
to be the most influential on their conceptions is their commitment to those beliefs.  One 
example of  participants’ commitment to their conceptions is their initial agreement with 
the learning styles screener. Those who reported experiencing conceptual change had a 
disproportionately large number of participants who chose ‘Agree’ instead of ‘Strongly 
Agree’ as compared to the total portion of the sample. This is an ad-hoc finding that 
indicates that there may be important differences in commitment to the belief among 
those who endorse learning styles, and that those differences may impact conceptual 
change.  
Commitment to a belief transcends both strength and coherence such that if a 
learner is committed to holding a belief, it does not matter if the belief is illogical or 
weakly supported by evidence (Dole & Sinatra, 1998).  Teachers’ beliefs in learning 
styles appear to be quite personal, with several participants discussing their own learning 
styles and experiences as learners in their responses. This type of belief is likely different 
in non-trivial ways to other beliefs commonly examined in conceptual change research, 
such as Newtonian physics (e.g., Linnenbrink & Pintrich, 2002). Teachers’ commitment 
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to their belief in learning styles may indicate that for many teachers, this belief is closer 
to beliefs like creationism. As such, the teachers’ beliefs in this study may be affected by 
what Dole & Sinatra (1998) refer to as a “need to believe”, which occurs in cases where 
individuals are highly committed to their beliefs.  
This high level of commitment is again illustrated through the lack of coherence 
and strength in participants’ explanations of learning styles. In addition to holding the 
inaccurate belief that catering to learning styles improves learning, teachers also have 
several misconceptions about the prediction of the learning styles theories, as well as the 
role of empirical research in disproving those theories. For example, several participants 
provided contradicting statements about their belief in the importance of learning styles 
and their practice of catering to learning styles in their classroom. This finding also 
indicates that there may be variations in teachers’ understanding of the definition of 
learning styles. This is particularly important in conceptual change research as it is more 
difficult to engage teachers in conceptual change if we do not correctly identify and then 
address their misconceptions. The texts I used in this study address the misconception 
that catering to learning styles improves student learning outcomes. However, if teachers 
have an additional misconception that catering to learning styles is synonymous with 
differentiating, the text should also address that misconception to promote effective 
conceptual change.  
In addition to the misconceptions about the learning styles theories, teachers also 
have misconceptions about empirical research. Teacher education programs and teacher 
professional developments do not typically include instruction on data analysis and 
research methods (Green & Blankenship, 2013), and thus, generally speaking, teachers 
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have limited knowledge about effectively discerning between good and poor sources of 
evidence. This is an issue for several reasons and is largely outside of teachers’ control. 
However, for this research specifically, it is difficult to use evidence from the literature to 
convince teachers that catering to learning styles is ineffective without first addressing 
their misconceptions about that evidence. A conceptual change text centered around the 
explanation of research will be less convincing for a teacher who believes that anecdotal 
experiences and empirical research are comparable sources. Moreover, if teachers are 
motivated by the “need to believe”, then providing additional evidence and logical 
explanation may not be effective.  
Finally, in this research I provide support for the factors in the ‘Message’ 
component of the CRKM. There were no reports from participants that the information in 
the texts was not comprehensible or coherent, two key factors in the ‘Message’ 
component. Participant responses indicated that they understood the stance being 
communicated through the text, however they did not typically agree with it. The factor I 
attempted to manipulate between expository and refutation texts was the degree to which 
the text was rhetorically compelling. Messages that are more rhetorically compelling are 
typically more convincing (Dole & Sinatra, 1998). As I mentioned, I found that surprise 
and intrigue were common reactions across both text conditions. This finding went 
contrary to my prediction that a refutation text would in part be more rhetorically 
compelling due to its promotion of situational interest and engagement. However, the 
pattern for participants who reported the greatest conceptual change having received a 
refutation text provides some evidence that receiving a refutation text may contribute to 
greater conceptual change.  
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Overall, participants did not appear to perceive the message in the texts as 
plausible enough to change their beliefs. Plausibility refers to the learner’s belief that the 
information could reasonably be true (Dole & Sinatra, 1998). Plausibility judgements are 
estimates of truthfulness based upon comparisons of available data to an alternative 
explanation (Sinatra & Lombardi, 2020). Similar to conceptual change as a whole, 
judgements about the plausibility of a statement can be highly subjective and based upon 
motivational factors (Lombardi et al., 2016). A participant may actively understand that 
the evidence provided in the text is scientifically sound, yet still choose to compare that 
evidence with their own classroom experiences, and deem the latter a more plausible 
explanation for the phenomena (Lombardi et al., 2016). As evidenced by the results of 
the study, a lack of plausibility in the message negatively contributed to conceptual 
change.  
Implications 
The current study has important implications for both teacher education and 
research in the conceptual change of learning styles beliefs. The continued prevalence of 
the belief that teachers should cater instruction to student learning styles to improve 
learning is evidence that we are doing a massive disservice to both teachers and students 
in our teacher education programs and professional developments. In addition to the 
disservice of heavily promoting a theory that is entirely lacking in support from the 
evidence base, we also continually disserve teachers and students by not requiring that 
teachers receive instruction in data analysis and research methods. Teacher licensure 
exams do not assess these skills (Praxis, 2019). Instead the onus is often on teachers to 
seek out their own research education (DeMott Painter, 2019). Additionally and in line 
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with recommendations from Sinatra and Lombardi (2020), students should also receive 
instruction in evaluating plausibility judgements.  Substantive changes in those areas may 
improve the rate at which future pre-service and in-service teachers endorse learning 
styles. 
Participant responses did not appear to differ based upon their level of 
essentialism. However, the results did indicate that there are differences in beliefs and 
misconceptions among those who endorse learning styles. In order to effectively engage 
teachers in conceptual change, researchers need a clear understanding of participants' 
existing conceptions (e.g., Cordova et al., 2014; Hewson & Hewson, 1983). Researchers 
have only recently begun to examine different types of learning styles beliefs 
(Nancekivell et al., 2019). This will likely be an important area to address going forward.  
Although evidence for stronger conceptual change is ideal, I found a generally 
positive trend of participants beginning to question their beliefs after reading the texts. 
Few participants reported not endorsing learning styles, but nearly all of them reported 
that at one point, they did believe that catering to student learning styles was effective in 
improving learning. This finding indicates that these participants had experienced 
effective and lasting conceptual change, which bodes well for participants who still 
currently endorse learning styles. The results from this study highlight the difficulty in 
changing these beliefs, but they also highlight that it is possible.  
Relatedly, the majority of research articles about debunking learning styles are 
only accessible for other researchers. As described in the discussion, this research 
provides support for the use of the “hot” paradigm in conceptual change, as well as for 
the use of the CRKM as a theoretical framework for examining and understanding 
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conceptual change. To effectively use the paradigm and model, researchers need to begin 
purposefully addressing their audience so that the teachers can begin to access this 
important information. Additionally, in creation of their arguments, researchers should 
acknowledge and incorporate the role of motivational and subjective factors.  
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LIMITATIONS 
Based on the recommended sample size from the a priori power analysis, the 
quantitative analysis in this study was underpowered, with a sample size around 10 times 
smaller than ideal. The results of the multiple regression led to failure to reject the null 
hypothesis. However, because of the low power, I cannot confidently state that the failure 
to reject the null was a reflection of the true effect in the population, or if I committed a 
type 2 error.  
Additionally, I did not pilot test the refutation and expository texts. In addition to 
piloting, I could improve the texts with feedback from content experts. The responses 
from participants revealed that they held misconceptions about learning styles beyond 
what was addressed in the refutation and expository texts. A more thorough identification 
of the types of misconceptions teachers have about learning styles would enable 
researchers to identify those misconceptions and likely improve the effectiveness of the 
texts.  
Another possible limitation was in the wording that indicated the source of the 
message to participants. The wording was brief, it simply stated that the text was written 
by either a teacher or a researcher. There were a few participants who reported not 
recalling the author of the text, which may indicate that the information was not made 
clear enough. Additional content and construct validity evidence for the texts would be 
helpful in decreasing potential for error in the analyses. Similarly, the three items used to 
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measure conceptual change could benefit from additional scale development, and 
reliability and validity evidence.
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FUTURE DIRECTIONS  
Based on the results from this study, I have identified several avenues for future 
research. Firstly, the texts I used in this study addressed the misconception that catering 
instruction to students’ learning styles improves learning outcomes. The results of the 
analysis revealed that the participants held many additional misconceptions about 
learning styles. In future research it may be fruitful to first identify the types of 
misconceptions held by teachers, and then create a conceptual change text that addresses 
all of those misconceptions.  
The results of the analyses also revealed that teachers’ beliefs in learning styles 
may be affected by what Dole and Sinatra (1998) refer to as the “need to believe”. When 
individuals “need to believe”, the coherence and strength of their conceptions are less 
convincing. Future research in changing teachers’ conceptions about learning styles 
should explore this possibility, and further examine the nature of teachers’ existing 
conceptions about learning styles, particularly their commitment to their beliefs.  
Additionally, there is currently no measure for motivation for conceptual change 
that aligns with the factors of the ‘Motivation’ component of the CRKM. I am currently 
working on developing such a measure. Motivation is a primary part of the “hot” 
paradigm for conceptual change (Pintrich et al., 1993) and future research using the 
CRKM to examine conceptual change would benefit from a validated measure that 
operationalizes the construct. More specifically, future researchers would be able to use a 
 
 60 
 
measure of motivation for conceptual change to more accurately predict 
conceptual change.  
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CONCLUSION 
 More than 15 years have passed since the publication of one of the most 
renowned reviews of learning styles literature (Coffield et al., 2004). Despite the 
conclusions of this review and the many publications that followed, the myth that 
teachers should cater instruction to meet student learning styles still appears to be the 
dominant belief among educators. This current study addresses the latest research on 
“hot” conceptual change, along with the very recent call for researchers to examine 
differences in teachers’ learning styles beliefs.  The results underscore the importance of 
acknowledging the role of subjective and motivational factors in the conceptual change 
process.  
Teachers who endorse learning styles are not easily swayed by exposure to 
conceptual change texts, and report feeling personally connected and motivated to keep 
their beliefs. However, the results also reveal that conceptual change about learning styles 
is possible among teachers, and that for those who no longer endorse learning styles, an 
understanding of the empirical evidence was a key factor in their conceptual change 
experience. Furthermore, this current study contributes the first qualitative 
phenomenological inquiry in debunking the myth of learning styles among teachers. The 
combined ten major themes illustrate the fruitfulness in analyzing teachers’ descriptions 
and experiences of the conceptual change process. Finally, teachers and students deserve 
to receive instruction that is rooted in evidence. In the discussion and implications 
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sections of this manuscript I highlight the ways that pre-service teacher education 
and in-service professional developments can   provide educators with the tools to digest 
and discern evidence. To quote a participant, learning styles are a “a vampire [that] 
continue[s] to live on.” This study furthers the efforts of other researchers to move the 
needle towards putting an end to the learning styles myth.  
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Appendix 
Expository Text 
The learning styles theory refers to the prediction that students learn best when their 
preferred way of learning (e.g., their “learning style”) is matched with the presentation of 
the material. This theory lacks any scientific evidence to support its claims. In one study, 
a group of researchers asked participants to identify their learning style. Participants were 
either “matched” with their preferred modality (e.g., auditory or visual), or they were 
“mis-matched” and received the material in the modality that was not their preferred 
learning style. The learning styles theory predicts that the participants who were matched 
should have learned the material best. Instead, there was no difference in learning 
between those who were matched vs. those who were not matched. Many others have 
tested the learning styles theory, and all of them have found the same results: students do 
not perform better when the learning materials are matched to their learning styles.  
Refutation Text 
The learning styles theory refers to the prediction that students learn best when their 
preferred way of learning (e.g., their “learning style”) is matched with the presentation of 
the material. Contrary to popular belief, this theory lacks any scientific evidence to 
support its claims. In one study, a group of researchers asked participants to identify their 
learning style. Participants were either “matched” with their preferred modality (e.g., 
auditory or visual), or they were “mis-matched” and received the material in the modality 
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that was not their preferred learning style. The learning styles theory predicts that the 
participants who were matched should have learned the material best. Instead, there was 
no difference in learning between those who were matched vs. those who were not 
matched. Many others have tested the learning styles theory, and all of them have found 
the same results. Students do not learn better when the materials are matched to their 
learning styles. Teachers are correct that their students differ in their prior knowledge, 
motivation, and interest in a subject. However, the way learning happens is the same for 
most people. Instead of trying to match material to a learning style, it is better for 
students to receive material that matches the subject. For example, it benefits students to 
view a map when learning about geography, regardless of if they prefer visuals.  
Indication of Teacher Source 
This text was written by a teacher.  
Indication of Researcher Source 
This text was written by a researcher.  
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Figure 1 
Cognitive Reconstruction of Knowledge Model (Dole & Sinatra, 1998) 
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Figure 2 
Scatterplots of the Essentialism by Text Type by Source Type Interaction 
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Table 1 
 Descriptive Statistics for Measures 
Variable (N) Mean Variability Measures 
Learning Styles Beliefs (118) 2.7(Range = 1- 5) .80(SD) 
Source Type (118) .5 45% Researcher, 55% Teacher 
Text Type (118) .5 48% Expository, 52% Refutation 
Essentialism (118) 3.1 (Range = 1- 6) .51(SD) 
Grade Level (118) .5 48% Elementary, 52% Secondary 
Note. Participants responded to Learning Styles Beliefs items on a 5-point Likert scale 
ranging from ‘Strongly Agree’ to ‘Strongly Disagree’. Participants responded to the 
Essentialism items on a 6-point Likert scale ranging from ‘Strongly Disagree’ to 
‘Strongly Agree’.  
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Table 2 
Mean and Standard Deviation of Learning Styles Items Scores by Experimental Group  
 Teacher Source Researcher Source Row Statistics 
Refutation Text 2.71(0.77), n = 32 2.94(0.95), n = 29 2.82(0.86), n = 61 
Expository Text 2.60(0.74), n = 33 2.62(0.70), n = 24 2.61(0.72), n = 57 
Column Statistics 2.65(0.75), n = 65 2.80(0.85), n = 53  
Note. Data in the cells represent means and standard deviations (in parentheses).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 82 
 
Table 3 
ANOVA Summary  
Model SS df MS F p 
Regression 4.00 5 0.80 1.26 .28 
Residual 71.25 112 0.64   
Total 75.25 117    
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Table 4  
Multiple Regression Results 
  b 
95% CI Beta Std. 
Error t 
df 
p 
Constant 2.67 2.40 - 2.90  0.15 17.36 1 0.0001 
Text Type 0.21 -0.08 - 0.50 0.13 0.15 1.39 1 0.17 
Source Type -0.20 -0.50 - 0.11 -0.12 0.15 -1.26 1 0.21 
Essentialism -0.26 -0.60 - 0.07 -0.16 0.16 -1.57 1 0.12 
Essentialism by Source 
Type by Text Type 
-0.002 -0.73 - 0.73 -0.001 0.37 -0.006 1 0.99 
Grade Level 0.08 -0.20 - 0.40 0.05 0.15 0.60 1 0.55 
Note. n = 118. CI = confidence interval. 
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Table 5 
Coding Frequency – Learning Styles Endorsers 
Question Code 
Times 
Mentioned 
Sample Quote 
To what extent 
did reading the 
text affect your 
belief about 
learning 
styles? 
None 22 "No change in my opinions" 
Some 43 "To some extent" 
Changed 
Mind 
8 "My beliefs have now changed about 
learning styles." 
Confirmed 
Beliefs 
8 "It confirmed what I thought/had heard 
that learning styles aren't actually 
useful" 
Describe your 
reactions to the 
claims about 
learning styles 
made in the 
texts. 
Criticism 16 "I have some questions about the 
validity of the study, how many people 
were used, and whether there are other 
conflicting studies on this matter." 
Surprise 20 "I was surprised that the preferred 
learning style did not improve or 
decrease academic performance" 
Disagreement 15 "I did not believe the claims." 
Agreement 5 "I wholeheartedly agree!" 
No Reaction 12 "For me, it doesn't make a huge 
difference" 
In what ways 
did the authors 
expertise affect 
your 
perceptions 
about the 
information (if 
at all)? 
None 33 "Not at all.  I go more with experience" 
Impacted 18 "My perceptions changed because of the 
author's expertise." 
Partially 
Impacted 
10 "Somewhat only because it was a 
study." 
Questioning 
Expertise 
7 "What expertise? We were told that is 
was  a 'researcher'. That could be 
anyone?" 
Note. Frequency of codes may not reflect the number of respondents, as some responses 
did not fall under any dominant codes, and some responses were more complex, and were 
divided into statements with more than one code.  
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Table 6  
Coding Frequency – Learning Styles Non-Endorsers 
Question Code 
Times 
Mentioned 
Sample Quote 
Describe your 
current beliefs 
about learning 
styles. 
Evidence 10 "There is no empirical evidence for this." 
Preferences 11 "People can have a preferred way of learning 
but it is not the only way they can learn." 
Rationale 10 "Teaching geography in an auditory style 
doesn't make sense. This is one example where 
the content dictates the best strategy: using a 
map." 
If applicable, 
describe how 
your beliefs 
about learning 
styles have ever 
been different 
than they are 
currently? 
Taught during 
Degree/Early 
Career 
9 "In college I was taught that each student had a 
preferred learning style. This is still referenced 
today at conferences and in classes." 
Never Believed 4 "I never loved the idea of learning styles." 
Research Debunked 7 "Before hearing research regarding this, I 
believed in the idea of each of us having a 
learning style." 
Describe the 
evidence against 
learning styles 
that you find 
most convincing 
and why. 
Research 9 "The various published studies that show that 
"learning styles" is a myth." 
Teaching 
Experience 
5 "Anecdotal evidence based on my experiences 
with hundreds of students. " 
Logic/Reasoning 6 When students are taught in different 
modalities they benefit - all students benefit 
from dual coding - not just the ones that 
"prefer" one style to another. 
Why do you 
believe 
educators so 
often hold this 
belief? 
Popular 12 "Because we are taught this garbage in our PD 
days and in our education classes!" 
Student 
Engagement 
5 "Of course kids WANT to do hands 
on/kinesthetic activity, this doesn't mean they 
are doing any valuable learning necessary or 
learning content on a deeper level." 
Easy/Sounds Good 6 "It's an easy belief to cultivate and it seems 
obvious to some extent." 
Not Engaging in 
Research 
4 "Educators should think critically and 
thoughtfully reflect about pedagogical fads" 
Note. Frequency of codes may not reflect the number of respondents, as some responses 
did not fall under any dominant codes, and some responses were more complex, and were 
divided into statements with more than one code. 
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Table 7 
Coding Process Examples 
First Cycle Codes Second Cycle Codes/Process Broader Theme 
Evidence, Research 
Debunked, Research, Not 
Engaging in Research 
believed as early teacher --> 
research + observations --> 
don’t believe 
Exposure to Research Largely 
Informs Teachers’ 
Conceptions. 
None, Some, Changed Mind, 
Confirmed Beliefs 
Exp vs. Ref text comparisons, 
Teacher vs. Researchers 
source comparisons, 
Essentialism comparisons 
More than None but Less than 
All, I Knew It All Along, 
Group and Individual 
Differences Didn’t (Usually) 
Matter 
Criticism of the Study, 
Disagreement, None 
Classroom expertise over 
research, Anecdotal 
experience, Dismissal of 
results 
Personal Experience is King 
Note. This table includes examples of the coding process from first cycle codes to second 
cycle codes and coding processes, to broader themes.  
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